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resulting in the formation of a circumferential nerve ring. The
nature and source of guidance molecules that regulate this
process remain a mystery. Here, we show that the lens, which
immediately underlies the cornea, repels trigeminal axons in
vivo and in vitro. Lens ablation results in premature, disor-
ganized corneal innervation and disruption of the nerve ring and
ventral plexus. We show that this effect is mediated by
Semaphorin3A (Sema3A) synthesized by the lens interacting
with Neuropilin-1 (Npn1) receptors on trigeminal axons.
Inhibition of Sema3A-Npn1 signaling abrogates axon repulsion
by the lens and cornea in vitro and phenocopies lens removal in
vivo. These results demonstrate that lens-derived Sema3A me-
diates initial repulsion of trigeminal sensory axons from the
cornea and is necessary for the proper formation of the nerve
ring and ventral plexus.
doi:10.1016/j.ydbio.2007.03.067
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The vertebrate neural retina contains six types of neuronal
and one type of glial cells, and it is an excellent system for
studying neuronal differentiation. Current model suggests that
retinal cell fate specification is regulated by both cell-intrinsic
factors and -extrinsic cues. Among the known growth factors,
the Hedgehog (Hh) family of molecules has been shown to
regulate neurogenic induction, cell proliferation, laminar
organization, and neuronal differentiation. Previously, we
have reported that Shh secreted by differentiated retinal gang-
lion cells (RGCs) negatively regulates ganglion cell genesis
behind the neurogenic wave front in the chicken retina. We have
cultured E14.5 mouse retinal cells and observed similar
suppression of RGC differentiation by recombinant Shh-N. To
further elucidate the functions of Hh signaling in the developing
mammalian retina, we have performed genetic analyses in the
mouse retina by conditionally ablating one of the Hh signaling
components, the Smoothened (Smo) gene, using the Cre–LoxP
recombination. To determine the temporal requirement for
Hh signaling during retinogenesis, we have used the Math5–
Cre knockin mice that express the Cre recombinase primarily
in a subset of postmitotic neurons, and the Chx10–Cre trans-
genic mice that express Cre in progenitor cells. Our results
show that RGC genesis is enhanced in Chx10–Cre mediated
Smo-deficient retina, but not in Math5–Cre expressing reti-
nas. In addition, Smo ablation in the progenitor cells affected
the cell cycle profile. These genetic studies reveal specific
functions and the critical timing of Hh signaling for neu-
ronal differentiation and cell proliferation in the mammalian
retina.
doi:10.1016/j.ydbio.2007.03.068
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The sympathetic nervous system (SNS) is derived from
neural crest (NC) cells which colonize the dorsal aorta and
become specified by BMP. This induction activates the
expression of numerous transcription factors including the
bHLH factor Hand2. To determine the role of Hand2 during
mouse SNS development, we generated a Hand2 conditional
knockout line (cHand2) using the Cre–loxP system to
circumvent the early lethality of Hand2 knockout embryos. To
delete Hand2 in NC cells, cHand2 mice were crossed with the
Wnt1–Cre line. Embryos survive to 12.0 dpc at which time they
die from cardiovascular defects. In the SNS, precursors migrate
and proliferate normally and as development proceeds, cells
express the panneuronal markers Tuj1 and Hu suggesting that
Hand2 does not play a role in neurogenesis. To evaluate the role
of Hand2 in determining neuronal phenotype, the expression of
noradrenergic biosynthetic enzymes tyrosine hydroxylase (TH)
and dopamine β-hydroxylase (DBH) was examined. In the
absence of Hand2, the expression of both TH and DBH is
greatly reduced in the SNS. Loss of Hand2 does not affect the
expression of the known transcriptional regulators of SNS
development, i.e., Gata2/3, Phox2a/b, and Mash1, suggesting
that Hand2 regulates Th and Dbh expression directly or by an
unknown transcription cascade. Our results suggest that the
major role of Hand2 in the SNS is to determine noradrenergic
phenotype of sympathetic neurons.
doi:10.1016/j.ydbio.2007.03.069
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Using a comparative genomics approach we have identified
a novel vertebrate myosin heavy chain gene (annotated as MyH-
7b within the human genome). Analysis of the expression of
this gene in Xenopus, chicken and mouse embryos by in situ
hybridization reveals that MyH-7b mRNA is expressed
throughout the myocardium of the atria and ventricle during
development. A cross-species comparison of the promoters of
this gene from Xenopus, chicken, mouse and human reveals an
extremely high degree of sequence conservation within the
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